" When we recognize what our teachers and leaders accomplished without present-day mnethods, we will do well to bow our heads deeply *before them."- Gierke (1884) .
The methods used by Virchow which led to his work on cellular pathology are more akin to those of the cytologist than the morbid anatomist. The year 1858 is also notable for the first satisfactory staining of a histological section by Joseph von Gerlach ( Fig. 1) , as the result of a fortunate accident (Gerlach, 1858a and b) . One evening, thanks to an oversight, he left cerebellum fixed in potassium bichromate in a very dilute solution of ammonia carmine. The following day the sections showed much better differentiation of nerve cells and fibres than had ever been seen before. Twenty-five years later Gierke wrote a history -of staining to celebrate Gerlach's discovery. Gierke believed that Gerlach was the first to stain a section, although so much good work had been done earlier that now it is not easy to say which advances actually came from Gerlach's discovery.
Earlier work of great value included that of Corti, who in 1851 wrote " Reserches sur l'organe de l'ouie des mammiferes." In 1854 Hartig (1854, a, b, and c) found that the nucleus of a cell stains only after it is dead, and that the granules of chlorophil have an affinity for carmine, and in 1849 Goeppert and Cohn used carmine and madder to make cell contents more visible. Hill's (Fig. 2) remarkable work (1770) included the use of maceration, fixation (spirits of wine), mordants (alum, sugar of lead), metallic impregnation (quicklime and orpiment in succession to stain stems brown), and stains (cochineal and boiling green sealing wax). Finally the greatest credit must go to Anthony van Leeuwenhoek (1719) , the discoverer of the microscope, who compared the muscles of a fat and a thin cow after staining with crocus (saffron) macerated in spirits of wine. He tells us that he prepared very thin sections so that they were quite transparent. This experiment was described in a letter to the Royal Society dated August 21, 1714, but was not published for five years. It is therefore more accurate to say that Gerlach was the first to popularize histological methods in morbid anatomy.
Diagnostic cytology is the senior science. Virchow and his pupils used both cytology and histology, and a number of eminent pathologists, including Dudgeon and Ewing, continued this habit until recent times. The majority of pathologists, however, abandoned cytology and even denied it any place in diagnostic methods. So Durck (1904) (Fig. 4) in the urine of a woman with advanced carcinoma, and describes the findings in adenocarcinoma: " Villous processes, with loops of vessels, and the modified epithelial coverings." He also describes the "modern" scrape technique:
"In many cases it is not difficult to remove a little of the softened cancerous matter upon the extremity of the sponge used in vaginal examinations. In this way a much better chance of meeting with entire cancer cells is afforded than by examining the urine." He gives a drawing of cancer cells in the sputum (Fig. 5 ). Perhaps Beale used his microscope too freely, for giant cells and non-nucleated red blood cells made him disbelieve much of the cell theory. He "proved" in demonstrations to the Royal College of Physicians in 1861 that cells arise when the outer part of the primitive mass of " bioplasm" dies, so giving rise to the cell membranes.
About the year 1925 Professor L. S. Dudgeon (Fig. 6) its invasive properties, but fails when high-power detail is necessary. The method of frozen section was used freely and successfully by E. H. Shaw (1910 Shaw ( , 1923 , who reports more than 1,000 cases and first aided a surgeon in this manner in Yeovil, Somerset, in 1899. Shaw took under five minutes to make his diagnosis, the same time as is required to-day.
Those of us who practise both histology and cytology have no difficulty in seeing in every case how the appearances in the latter are a consequence of the former. The great oncologist, James Ewing, of the Memorial Hospital, New York (Fig. 8) , stimulated the study of aspiration biopsy, and papers on this subject were published from the Memorial Hospital by Martin and Ellis in FIG. 8.-James Ewing (1866-1943 (Stockard and Papanicolaou, 1917) . Earlier studies (Fig. 9) along the same lines, both macroscopic and microscopic, had been made by Pouchet in 1847 in Rouen. Allen and Doisy (1923) used this oestrogenic response of vaginal epithelium to isolate the oestrogenic hormone from the fluid in ovarian follicles. In 1923 Papanicolaou extended these animal studies to women at the Women's Hospital of New York City and before long realized that he could recognize carcinoma cells. He reported these studies in 1928. Unfortunately the general opinion then was that these cytological findings were superfluous and he abandoned the work for further studies on some of the sex hormones (Papanicolaou and Shorr, 1936; Papanicoloau, Ripley, and Shorr, 1939; Papanicolaou, 1955 Basal cells cannot desquamate naturally and arn not found in vaginal pool smears. The cells man) cytologists call basal are from an epithelium in adequately stimulated by oestrone, so histologic ally they appear different from those of the full! stimulated epithelium. Embryologists and gynae, cological pathologists are familiar with man' varieties of squamous metaplasia and oestrone resistant squamous epithelium in the cervix an( vagina, but many of these appearances are littl understood and are inadequately considered cyto logically (Fig. 10 ).
Histology becomes a much more interestinj subject when it is correlated with cytology. Thi relationship will be considered more particularli in the bronchial mucus and in carcinoma in situ o the uterus. It is important in all regions, how ever. For the stomach Schade's (1956) studies o chronic antral gastritis should be referred to. Th best pre-operative method of diagnosing carci noma of the prostate is cytological, and the find ings after stilboestrol therapy have a histologica if basis (Peters and Franck, 1952; Bamforth, 1953;  r_ Fergusson and Gibson, 1956) . Research is needed f to obtain more consistent results when tumours of e the bladder are present, and there is no field in i-which it is more important for the cytologist to be familiar with the histology of the lesions. (Osborn, 1956a and b; 1958) . age of these women is 14 years less than the average for those with invasive squamous-celled growths, thus giving a long time for diagnosis in the gynaecological clinics. It is a great pity that we are still not diagnosing the majority of these cases which are in women not attending hospitals or in women attending hospitals lacking a service in cytology. Because these women should all remain well there can be no greater service rendered by cytology. The condition is fully considered elsewhere (Osborn, 1958) .
It is impossible to consider the value of cytodiagnosis in all branches of hospital work, as it has given rise to unexpected findings in many fields, so two will be mentioned in conclusion. A number of venereologists have reported that infection with Trichomonas vaginalis disappears at the menopause. The best method of diagnosing this infection is cytological. By this means it was known that in the Derby gynaecological clinics the maximum incidence is about the time of the menopause and cases have been recognized in women in the 70s and 80s. Mr. H. R. M. Richards was, therefore, asked to record the age incidence in thp V.D. Department, and he found a maximum incidence around the age of 20 (Osborn, 1956b) . The young women are not used to attending gynaecologists, because, knowing how the infection has arisen, they mostly go to the V.D. Department. The full picture of this disease is not obtained from one hospital department. The second unexpected result of interest was in a baby girl dying on the 27th day of life. It is customary to examine the uterus and vagina in all neonatal female deaths to see the range of epithelial appearances (Fig. 10) and to obtain information on congenital erosions. The section from this baby girl (Fig. 12) years ago, and has been in a limited number of laboratories since then. It is only one way of looking at a diagnostic problem, but when correlated with other diagnostic methods it is always interesting and often of the greatest value, and may lead to the correct diagnosis of cancer when inspection and biopsy fail. Cytology should therefore not be confined in a special department of its own but should be practised in the general laboratory. If cytology reveals some of the limitations of inspection and biopsy, these in their turn reveal some of the limitations of cytology, and most diagnoses are made when all methods are used.
